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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a method which 
, can exceed the limit in micronization due to wavielength, 
and can form a clean resist pattern satisfactory in pattem 
form, when a resist pattern is fomiisd through exposure. 
SOLUTION: A first resist pattem la containing a material 
which generates acid by exposuring is covered with a 
second resist 2 containing crosslinking material by the 
existence of acid. Acid is generated in the first resist 
pattern la through exposure, a crosslinking layer 4 is 
formed on an interface, and a second resist pattem 2a 
fatter than the fii^t resist pattern la is fonned. After that, 
the second resist 2 is peeled off by the use of a solution 
formed by dissolving organic solvents in water, and 
furthermore cleaned by water. As a result of this two- 
step treatment a clean and fine resist pattem is obtained, and thereby the reduction of hole 
diameter and separation width of a resist is enabled. 
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[ MM 1 ] ^jI(*aM±tc , ^ 1 o ^ h ^ fiSM 

izj:>omi^^-ti>ui^yhThi,zt^wmk-t&m 

$)^^^itm&:ffxizi>o. mm^^m-^tizx 

-ox. m^m^Lnhj:di,z-rhztt:mwit-r^m^ 

mi. jSiREt^jtcffi^L, im-ti>z>izxy)^ mmmm 
mmcom 1 cou=jx h.>^^-ym.mi,zmimmmimf& 



mim 1 2 ] luism 1 coi^ i^^x h^N°^->-c7)F;f^fi 

flff^««<i':i^'f-tom icr)Viyx vmm^zmmmm^mm 
^hii^bf.z'Thzhiw^h^h mm 1 sm<n^mw 

mti-y h^yyi^Ti^'v^mytmtc^M-^mx offM 

1 4 ] luiB^ 1 <^^i^".x hi,i. mw^. E B 
, tfzt,ixm(^Mizx>omi?^±'t^mm 

I mm 1 5 ] KiiEis 2 c7) 1^ i-'x h « . 7i<}§ttoffl 

[!f^ 1 6 ] lMiB«l40llflit4. *^ T9 VJU 

9y. 7k?§'S37xy-;p. 7jcj§ttx4-°^ix^ TKv^lt^^ 

S>tffli. 7K^§'l4-^fltffll, T/k^^y KtStll. X7P;t^y 

[ft^ii 1 7 ] lul57K^ittos?^g^lJ^i. y 7 s yim 

^ ^n-;W^ ^ S ytmi^^x t <7);< y S i^i^lgfS 

:^)V':!r:ym. y^-n—ii-j^i-uymmmmi^^ t'os* 
?^mmm. tsxt/^yvyr^^y. yv^-^u^u 

[if^ll 18] 1^2 cOl^i^'X b t LT. 4^° iJ b-;PT 

r^9-M^'imm:thzh\,zx'(). miM\<r>w 

[ff^ll 1 9 ] mtW,2<nViyx h i: . 
mm 2 0 ] HulBm 2a^vi;yv\,i. \,z:mm\ 

i: t X . 1 ascDni^^ ijfc ^ V Hi 2 mmx}L^mm(r)n 
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[11*1121] mim2cr)V-i^'xhii. ^^^z. im 

miM-^Lfzi.c^)X'hhztimmt^msmi sib 

[ MM 2 2 ] lulSlg 2 O iyX h hLX. 
[It«il2 3] if*rSl^:V^L2 2cOVi^McfB« 
[00 0 1 ] 

[00 02] 

Tmco^mmmt::^-/^yy'thijmt,zx nnhtix^^^ 

[00 03] Umri:^-ymmziii^xi,i. 
y^hvv^yy ^ imm^'M^zmmt » =r b u 

irnxmrn^tixn'o. 'mmuzMLxamyem-M: 

[0004] ^cofzisb. ^comytiz^ ^ 7 =r f 1; y 7' 

yy ^ m^<m>.^^n.Lh'mm:W7. vn^—ycrm 
msmb Lx . mm^e> - 2 5 0 3 7 9^^^fg. mrm- 

7-1 3442 2-f-d^rfg=Sc-i:"0^ffi>f)i*g^§tl.TiD D . 

miOIxv^Xhhlg2Olxi^XhC0ffit 

mm^(7^nmM^mmLx\^h. t*^t. iti^^co^r 
^'±d ^^mmmi,z-nim-^xy ^ vm-\^m\'-^x 

[00 0 5] -^fz^ w,2<nv'j7.vmmthmmjm 

f&?§»S-ti:3I.JHtM (TMAH i,^Y=yy>^^lVry 



ig^t-r^ .1 1 „ "5rms^x?^^m 1 cT)!^ s^'x 
ztt^h. m2cr,wxvcr)mmw.i:^^z^ micoi^'J 

iyyt)^^^\/K 

[00 06] tfz. m2cr)\yiyXhbLX. #IB¥6- 
2 5 0 3 7 9-ti^#tCiSil5i?)4^y h'::i/lxr/Pa-/PS:ffl 

ymmm^^zt. ttz. *co^-cJift&fi-afc^. + 

*^'aD^-r< . ikJM^ziHf^x.-yi-y^mi,zJ^^~y 
[0007] 

^m^^:mthm.m^xi^'jxh^^:$'-yimm'tt^ 
bimi^xmrnxh-ytz. ttz. mmm^mt^^-^^ 
-ymss.^'^mb^^^mi^mm^n.x^-^^tiK vko 
i^^co^mtm-yxis "9 , mmco^mimmi^zmm-th ^ 

t^6m.m^m]^i^xhy'<i?~yms^^mm^6mmi 
mm't^i>(r)X'h^. ^i^iz. ^^mii. ^-^^-yjm 

h^^^-ymfmm^m^^fz^i^mm. 

[0008] 

[iiii^»?^-r-i>?^ci6c7)#i5] ^ co^mc^m 1 
mmL. zcom^^'^i^-ymfS.Lx. mimif^Ln:i>m 

10^'ix;?.^y^°^-y2r?FM•r-l>Xgi:, iO^l^Ol^ 

-r. yO^oKtOi^ffitcJ; 0^fffiSJS&^C-rig2tO^i^x 
hSrffMf -SX^i:. mif^lcOUzyXh^^^~yi}^i^ 

(7^m(7^m^izx 'omum 1 j^^x hr^^-yizm-th 

x^t. mtsm2cr>\y>>'xhc^)^mmMjfi. micou 
i^xh^'^^~y^mm^-^^\'^x\ m2(Du=jxht:m 

j-<^~yimm-hr.mb. ^(TiW.2(riv-jxYn'^~ 

yt:'7X7 t LT|iriB4^**«S:x-y^>i/-f--S.Xg 
[0009] i^c. ^cDl60Hom2c7)^S#;^M<7)^ 

jrm^i. m%mi(^^^mi^mmcommi3mi>zii^^x. m 
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[0010] tfz. ^crmmc')m3(^)^m^mM.c'mm. 

[0 0 11] tfz. ^co^mcom4<^^mt^mm(omm. 
:fjmi±. mtimico^mi^mscommijm^zti^-^x . 7k 

[ 0 0 1 2 ] 4;^^. zc^mmcom^co^mi^mmcomm 
jimit. mami ^^i^mm(7)mm-JJm^ziii^x . m 

■^'Mt. mriBmio^^#:^afOM5t:^ratfcv^-c, W, 

[0 0 14] ^(Dwmmi <^'d^mwmm(r)mm 

iimi. mmw.i(^^m{¥.mm.(r)mmnmt^zi5^^x . m 

x'hhhcDxh^. 

[ 0 0 1 5 ] 4/::. zcry9tmcr)m8<n^mw.^m.<^m& 

=JXhX'h^i>cr,Xhh. 

[0016] tfz. Z<^mMcrM9cr,ii^mi^^&com}3. 

:fjW:^±. mtimico'^mi^mm<omM-jjmzi5^^x. m 

[0 0 171 tfz. zcomncomi oo^»#:^so» 

mif-mii. miimico^mt^mmcom^:fj~mzii\^x. 
'mi(r)VvxY}^9-y^ mmim , hhv^{tw&.iix 
t^io. mM^m.^m-^zk.i.zi.-ox. ^^ffi$^u#-& 
i.o\,z-th%:^<nxhh. 

[0018] -^tz^ z^wMcom 1 1 o^»#:^ao» 

lul2^loifi##:gaoSjt*St^v^T, 

mico]y>'xh^^^- ycopfimmm^ . mtmizmyt 

h^^^-ymmi>zm§?mmm^m^'t^ x a tc-rs 

[ 0 0 1 9 ] zcowmmi 2co^mi^mmcom 
m.:ffmt. mimi(7)^i^mmcommijmizi3\^x. 

]yi?x h^^9~ymmi<zm^mmm^mm-h x a t-r 

hh<DX'hh. 

[00 20] ^fz^ z com^Mcom 1 3 

h<7)X'$)h. 

[0 0 2 1 ] tfz. z(DmM<Dmi 4cD^mi^mm.<Dm 



m-^i±. mmm i co^i^mmcr,mm-ifmzt3\,-^x . 

mi<^)]y'jxhii. m9m. eb (M^m) . ttziix 
mcommizj: 'om^^^^^mm^m^-^fzitmmmmu 
'jxhxh^i^cox'hh. 

[0022] tfz. Z<r)mmm l 50¥S#c^Sc7)M 

m^'mt , mtm i c^4^^#;^Mosit*'S^c^3 v . 

^2'7)\y'jx\-i,i^ 7\^m'&(r>?mm. 

<^mmm. hh\*^\,izfi.t:>cr)m.-^mx'hhhcr>x'hh . 

[0023] t.fz. Z crMmc^M 1 6 C0^*#;ga(0^ 

jg^^ti. tiriEHi 5(n^mwm.m.<nmm5m\>zii^^ 
X. 7m'&comm\,t. ^tur^u^PK, .-KUh-^/wr-fe 

JSWItSI, r;l^^'y HfSHI. xiv^^yr^vaxifzti 

^jfOJgOl^,. Sfcli. 2««lil±OM-^!r^!lT*^i> 
COT'S) I.. 

[0024] tfz. Zcr>^mcr>m 1 70^i*^Mc7)^ 

^u~)v^mmmw. :i:.^vymm^)v^^ym, y^^ru 
-;px f - V ymm%mw-tc ^c^Mm^^mm . j; t^"-^ 

for 5 y ^a^itifflto 1 a^, ^ -s, v ^ti 2 a?smi<7)?a 

[002 5] ttz. za^w^mm 1 so^fr^atoM 
jt:&ffiti. mt^mi 5<n^mwmm.<n^-^m\,zm^ 
x.m2(^v=jxv}ii.x. Tti')\^-}VT-^^~)vmm 

JKIrimS-r-S i >; (3 J; 0 - mTlSlg 1 <7^\y-Jx V^^9~y 

[0026] t.tz. zcowMcom 1 9c7)^j^mm(^m 

is^ffiti , mmm 1 5 (7)^mi^mm<7)mmjjmizii i ^ 
X. m2coui^xhtLx. rmmmmt 7mmM 
mm t cDW,,-^!mim^^ . mi&rm^mmmcom.^Mi:m 
mti>ztizx^. micriu=jxh^-^^~yt(0KmA 

[0027] tfz. z<Dmmcom2o<D^i^^m<7)m 
rnm^ii. mzmi 5<n^i^mmcr>mm:f3mi>zii\.^ 
X. ■m2</)u=jxhii. ^^izmmmtLx. immco 

i^coxhi>. 

[0028] tfz. Zcr,mmcr>m2 1 O^^^Sc^M 

mjmit. Miami 5cr,^mi^mwcommiimzio^^ 

X . m2CDU>'Xhii.. $ ^I^Z. 1 fflScO^HvSttMS) 
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[00 29] tfc. :LCD9t^ncom2 2a:>^mwmm.coM 

[00 30] ^fz. z comncom i <7)^^mi^mwt,± . m 
IE» 1 ^rv ^ 1 2 2 ^i^-n*H:iemco^##:ga«Mjt 

^rffit J; ^ T Mil Lfc <7)T*) ^ „ 

[00 3 1 ] 

■C-*f * i: -ri> mia^Si S ^x/:: i-'x h ^ ^° ^ - >- ^ 

y(7)#!lSr^-ril-C. Hi ( a ) 14 
f»^-;POVX^^N°:J'-y 1 0 0, HI (b) t4M*i 
x^— xc7)-ex:7yN°:5'— >-2 0 0. mi (c)t4. Mi: 
oaLO^N"^'— 0 O^^f . 02. i3i;r/03t4. 

[0 0 32] iai=5:V->Lia2Sr#S§L^:6^"^. ^ 

112 ( a ) -c-^^j; ^^-m^mm. (^2»f*^x- 

^lOl^yxM tr^-f-'l. (Mx.t4\ iS$0. 7- 

1. O^umgJK) , iO|glOVy.XM«. 
^±3tXb°yrJ-h^H-tJ; OM^L - r'JK 
(70-11 O^T'lii-l^JKOiiMil) ^JfiL-Cm 

[00 33] J^t. ml^0^-yx^y^°:?' — y 1 a^ffM 
-T-S^'ci^tC. gia. i'^. iJtti, Deep-UV. K 
rFXdfv-e. ArFXJf->--7. EB («^^) . X- 

[0 0 34] ^iTfflV->^mi<?3^>^"XMt4. m{zW<. 
^§fll.i>cOTi4:5r<, SnS{i35!iffl. J5>-I.V44. 3K^ri:co 
BBMt j; 0 . >-'X b I^St:K'ffiJi!c^^*-'^^-t-g> 

V. ArFX^r^--^, EB (m^I) , X-ray^^rh" 

oRiat i D ito^^^'^ t -1. 1^ i^'x b T'*>fH4' J: < . 

[ 0 0 3 5 ] m 1 Ol^i^'X M cr,m^i:'^l'yfz"i&. 

iz!Btx. PEE mytmm) srftv^ mt^f. pe 



B»a^: 5 0—1 3 0°C) . h\y=JXhcr>mWimt: 

l^i]±$^i:-g>„ ^^(c. tmah h^;^f-;l^T^^~'^ 
i^yN-f Kn:t^-9--< ^f OltJO. 05 — 3. Owt 

%tor;p^U7|<i^lS&fflv^-CJl^^^, 02 (b) ti. 

[0036] ilfa^aaSr^T-oJta. 'Xi-WlzmtX. *.°x 
-^?SSt4 6 0-12 0°C, 6 0#M) » i<7)ISJ!ftS 

(4, mc^mm^m^zmm^^M. fflv^i.^iou-^x 
i,ztkm-hzt:f}mtL\,\ iii±ti, K&^^-ri>mi 

cr,]y=JxVl ^m^^?>t^^oA^&nz'ttHi. rn-bx 
LTti. — ^e^^rP-i^'xhTn-fexti-SU-s/xhys" 

[0037] mz. 02(c) t'^fct 3 iz^ ^mi^m 
mi±i>z. m<omEi,zi'o^-tt^^co^t-^i^ 

01tc^t;^clSlc7)ixi^'xh l^}§ft?L^c(/vJ<, h 

-g. V ^14* b yi<mm^m<o-m,^mmi>zmm^iit:m 2<^v 

S>§VH4. m2tO^=^'Xb}§?S43t?Sa (^>«7b 

>'^^) •thzh\,zi.y)mm-hzh\,-^mxhh . 

[0038] mz . ^ 2 Olx i^'X h 2 OM^fjfi. 'ii'Si: 
J^?tT;^X&7°'J<-^ L (i^Jx.tf, 8 5°C. 6 0©'^ 
JK) . ffi2^D^>?xb2£7)JiS:0JiSc-r§. 

[0039] mz. 02(d) tc^-Ti d tc, ^w-m 

W.\^zB^^fd-z'm\<nv-J7.Vn^—>\^h.. i<?) 
±t;ffM$ 2 cT) >^'x h 2 ^ ^tvmm. ( 5 ^ v- 
JilTi^:>St:JStMBi:B&iS-f-|.» JD.«iiSS 
85 — 1 50'C) ||1^0^'i^'X^y^°^— 
y 1 a*^A,fOKcOt6t5[2rfJ5IB§-li:. m2tOL-yx b 24) 
^t!^*^L. m2ci0^i^'Xh2i:l|lcOlx£/XhyN°:5=' — y 

■^COMB^aj^BtPalti, ^Jjttf , 8 5—15 O'C/e 0 

— 1 2 o#T-S) 0 . fflv^-g, ^i;^x bM*^c?)fflffl, 

[0040] iXt:, 02 (e) t^^-TidtC. S-r. m 
ic7)ix>?xbyN°^'->'l a^jgSf L.^^v^7Ki:7J<^§1^c7):g■ 
x\^f£\^mi<nW7.Y2,^mmth. \:}±.<r>mm,zi. 

a t y N-^- - y fifc^ t I- ^^'x h y -y 

[004 1 ] 7j<tc*f-r-?>rny NV-;L'0?iSt4, 1 — 3 
Owt %SScDiEHT-ia^-f-ixtf J: < . m\o-)Wx.V 
^mmL-ts:^ mmx. j^^^m 2 c?) S/x h o:>wm^■9^ 
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[0042] lyji, 02 Sr#HlLTI^BJ L/tfWl- i^-X 

[0043] mz^ mm^^ztth-^x . hi>^m. m 
mmi,z^^x. mmzx'omi:^^^. HM^h 

ifm^z':>K^xmm-t^. msn. ^cr)^-^(ommj^mi^ 

vi~mxhh. t.~f. 03 ( a ) - ( c ) cDxsti. la 
im:}£\>zi:^mm<^±^mm^Ki . ^Ltzmcr> 

[0 0 44] Jj^tC. 03 (c ) X'if^^fl^^2<^\yi^X 

v2<Dm^mmLtz^k. 03 (d) sjg 
H g 7 >'Tog^i y^cti i mx'^wmwL^-^mm% 

iXtJ;'903 ( e ) t^fj; 

1 a n 2 coi^ h 2 (r>^mizmmm a ^ 

[004 5] :icr)^cr>mMzm^^h^Mii. Hi Ol^i^" 
XVCOmm&mzmX^X. Us^yy. KrFXdfix 

m^m^m^-^xmrn-tii^iBi^^. 

[0 04 6] ZCOioiZ^ mScomX't/t^ ^2\yVXV 

2<r)mMkiizm^L^ micou-jxh^^^—yi atp(,z 

aSr. m20U'i^.Xh2ta^a7t:4fc«,T-S3^-r-l.7"c 

mtM.commizx'o. fK^ mmxAEmizmmx-t^tz 

[ 0 0 4 7 ] J^tC. i^^tje tX . ^f*:^ 1 iMWk 

9mmx.\,i. 6o~i3o°c. s^v-^iJ^^-i?) 

|glCDU'>^'XbyN°^'->'l a*^ji><7)K<7)Si;ii[Srffi5tt 
Sit, H2 0I^yxh2 4'^W*&L, ||2cOP'S/xh2 

tS\ 6 0—13 O'C/6 0—12 0#T-S) "0 , fflV^I, 1^ 

[0 0 48] C<7)5^>y^><— ^tcj; 0. H^ti^JE^ 
®^L/::^1i)i4*i\ |glObi''Xh^N°^'->'l a§:M 



[0049] iJctC. 03 (f) <n>JLm±. 02 (e) h 

j^9~y(r)mm.itikkLfz]y-Jxh^^-$r~y^%^zt 
[ 0 0 5 0 ] m3^^m.LXtmhfz:^m(7')i^ 0 

tc, mmzi:^mi(r)\yiyx.\-n^~yi a.^i.zm.m.-'Tf 
^%^^^hJLmt. mm^hw.i<7^]yi^xhibm2 

ii^-it^hMi^i^zm^zm'th . 

[005 1 ] <I.I-C\ m2(nV-JXh2\iZm\^i^tlhM 

mi,z-^\^xmm-th. ^2cou'jxh2tLxi>i. ang 
^-^^ti^. m2cou~jxh2tLxm.-^mim^^&M^ 

comm. S)-i.ut±KSLJtKJt5^fr=5:^'tJ; 0. MM^ 

m^m.M-tiiiiB:<mi<zm^^tLthcoTit^j:u, 
[oo52]H2oi-£/xb2t:ffli.^ (:>tL^ymmMm 
mmmmi^mb lx^±. 04 t^t-j; 3 ^-^ku b--;p 

-^u-^ ymi^m-^i^. ^t'ifimzmmTh'o. tfz. 

t^-^mxhtiimi^zm^iti^^^. tfz. ^tih^mi 
-rMv^Ti>. m.-^tLxm^^xi,^x'^i, 
[00 53] ztif^(r>yl<.mmimi:i. iffl^, ^i>^-^ 

2mmsi±(r>m'^'\iatLxm^^xi,x< . tm^'j 
xht c^Mmm. Rm^f^^j:t'izj: K) . m's.mmt^ z 

»ffi^i^±$-itsgwc\ mMM^^t'cDmiizLxm^^ 

[0054] Mz. m2cr)UiyXh2l>zm\'-^^Ztt^X- 

^ ^ym^^mtLxit. mi^mizit. msiz^-tx 

[00 5 5 ] ^^IZ^ m2cr)U-JXh2lzm^-^^h.^M 

i^m^x7mm)y=jx h^mt tx^i. ±mLfz7m'\im 
m(Dm^hh\'-um-^mz. mt KiMLtz^m^miB 
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[0 0 5 6] ^jo. |gl<7)^yXNyN°^' — >-! a^OS 

ox:) ^ndzttimtL^\ zcom^<7)mi^mt L 

[00 57] micryV-JXh^-^^—yl atm2cr>Ui^ 
[00 58] ^1 cr,ly-J:^h tm2cr,ly-J:^h tcomm 

Kmmm^t. yn-^x^i^comm^zji^^mb. m2 
[00 59] mmKm<7yy°xj-izxm^xmm^mb lx 

ti. ( 1 ) f^icoui^x h^N"^'— y-^co^^^^pfif 

( 2 ) MB ( i^iyy^K-^ ) i^m. mmmm^ 

if) s « 

[0 0 6 0] m2<7)1^3/XbtCfflV^^WPfflj3!c^ 

mm-t ^^mbLx. (3)333^2 a^tLhco7j<}§tt 
MH^M^L, ^(^u-^it^mm-t^zbtzx*). mi 

<r>vvx. 1- 1 o^K)&m.^wmrth . ( 4 ) 7K}§ffiSSi 

[00 6 1 ] \.f}^\^t£ifi>^^ iix^><7)*etSR«<7)MfflI 
td, -7cWt?^S§fLl. i d ^rt>o-Cti^r< . ( 1 ) ^ 

jEtt. ( 2 ) mi 

( 3 ) '£-Mh-f-i>:^M^'J)ioigi». ( 4 ) ffifflnrtg^rs 
.tyh^ ^mwm^ ( M B ) . ( 5 ) M^U^ 



Sj-^o %\<r>vVx.Vb%2cr>Wx.Vb(r>mKj 

ch>o^^i'>?)-'5-cfc'9. ^cofz)iy. mm><zif%mimm-t 
\yi^x-.vi,zm^-^ihti^A^m'mfAcr)^±^mm.i\: 

[00 62] ^irJi. m2cOP'yxMtPt. x^l^y^'" 

X vnm^zmLx . mmm^i.^ ^mb lx . ^ffivstt 
-r^~)v^x bcr>i^'&.<^^mi^'&m^mm\b Lxmt 
[00 63]<is:t. ^2cr>vi^xhf<zm^-^hiiVMmi.z 

-:>V^Xtm't^. W.2cr)]yzyXVcrymm\,Z{,i. y^hh^-^ 

[0 0 64] ^J;ttJ\ m2c5D^>'';^bO)SMi; LTli. 
Si-g-vHiN-^^/PtnU F>'^ri;V)7]c?§'|4^r»i§ 

D . ® 2 1^ h I, ^ mmff^mmmz^^i^^ 
X. mi(^vi^xvf^'^~yimmh^j:^mmxu-^^ 

[006 5] i.:l±£7)MT-(i. ^##;*^ 1 o^HT-m#ffl 

mz. ^mw^icr>mmmmx<D7^msimzwmvi:^ 
xh^^9~y^ mf&'t hijm^z-?\-^x mm^ me 

ti. ZCO^-^com^'lT'&cr,Txj-^iXyx3—mXhi>. 
[0066]I16 (a)~(c) COJMI/i. 123 ( a ) 

-(c) <r>jimbmmT»>h. H6 (c) tc^t/tio 

t:. m2<r)V>^xh2<nm^m^Lfzmz^ 06 (d) 
t^-Ti^t. ^»#:*K3 0-gE*3fi^M5-cm7t 

J^C« i iaT-S3tt, m 1 (D\y-JX 1 atfitcK 

^^^S-if:^. ifLtcj;^, 06 (e) t^t-J;3tc, 

i,zm^hm2cr,ui?x h 2co^mi>z^m4 ^rwrn-t 

-So 

[0067] ^cDfl:<7)H6 ( f ) OXlSti. 03(f) 
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LT. 116 (f ) t^-Ti^fc. ^mwmM3(r)miR-^ 

yi a±tm«*?FML^v^i; atct-'S.C^^^'^lgT- 
[0068] ^<dX3 ^wmi^m^zMf. MS^rS^ 

[0069] ^ntc j; 0 , |nl-^ftaM±(C*3V^-C . 
^ i t t-T^ ^ , 

[ 0 0 7 0 ] 127 tS. ^Si*:«K3c7)F;fM««4T-i7);2^a 

:^rj£07°n-feX7n— HfsfeSo 117 ( a) ~ (b ) 
Xg«. 112 (a) - (b) OX^i:|n|«T*-&„ 117 
(b) a^ffML/c 
fS. 117 (c) t^fiotc. ¥»f*:a:^3i0jliR§iX 

7^^M«5^«i^l^^^6Tmi^t. ^coi&cr>mmi>zML 

[00 7 1 ] J^lC. 117 ( d ) <75Xg-CII2<?0ki^';^ h 

2^mmL. 117 ( e ) (7)j:mr\ trnMrntrnot. 

[00 72] ^c7)fi<7)|l7 ( f ) COHmitmS ( f ) <7) 

[00 73] J; 3tcLT, 07 ( f ) {Zifctk 0 
l,z , ^mi^mm 3 § ;fi^cMliT-ti . ^ 1 1^) i^^x 
b^N°^->'l aO±t:a§ffiM4^jfML. ^comizmm 

i^mujzizi^^^x , m^^^mc^ymm-futfzii. m. 

[ 0 0 7 4 ] ijui, ^imm.3±.t,zm.m'>fm.v'jx h 
n^-v^ mm- h mmsm \,z-^\^x mw,zmm t fz 

3to±tK^a^. ^mi^mmcommrxj^Mzmt 
X. >'Uziym^m^j:t'(7)mmmcr>±t,zmm-hM^h 
fco. tfz^ui-u^ym^t'(7)mnm<^±izwm^h 

[0075] ^(Di. 3 fc. ^%^cr>m^MV-JX 

^~ymmi>i. mt,zTmmi>zm^^tihi><7iXit^ 

<, ]yiyxhy^^-y^nmx^ i,mi±.x$)mi . h 
cr>m-^i,zt5\>-^xhmm'^mxhK). iS^mi^zmttzx^cT^ 
±t,zmf^^tihi:,(^X'$>h. ^ti^^mwLx . ^mi^ 

[00 76] t.tz. :^mmzm^x^i. ±mcoi 0 izjB 
i&Lfzmm-^miy'JxhJ^^-yi'?^^ tLx . tm 



cr,^mmmi::^-/i-yy'L. rmmmizmmx^-xh 

hcoxh^. 

[0077] t.fz. ^Wmt. m2cr>V-JX V(r>mm. 

niii^MnmsL. hh\<^m\mLxm^^hmm mB 

mm) SriiWclS^L. mi<:^:>VVxVr^9-yi a± 

\,zwmmA ^mm.Lxnt^tLfzmm'jfn.viyx vn^- 

y {m2<7^WxhJ^i'—y23i) ^-^x^bLX. ^ 

mm^-^^-ymm^mmmit^tthmm^^h . 
[0078] mMmm2 . Hsti, ^co^^mcommco 
wm2cDWLm-^m]y'y'x h^<^-ymf&:fjm^mm-ti> 

fz^<oy°u^xyn~mxh^ . lllioJ;t/ll8Sr#B§ 

LT i (ommmm 2 cowm^m^ ^^-ymmyj 
^^i^x/iz^fi^m^^fz^i^mm.<Dm&j3m^mm 

[ 0 0 7 9 ] us ( a ) ts^-r i 0 tc. ^i^mms 

t:- \^mzm=Fcrmmm^^^'t^micoui^'xhi 
nmK-t^. micoui^xhi itiru^-^' (70 

fz'^xi'im^-^x^myt-th (Hs-cti^^L-ri-* 

[0 080] r<rffflV'>|.||l(?)P>''XM l<7)fi-Wi; 

ifc. mi(^]y=y'xhi i^z^t-^^mtLxii. 

[0081 ] icOft, i^^StCJEtT, PEB (10—1 
3 0 °C ) Xmm^ t . y^VI^VXY OftlffiJS^ [^^]±$ 
tfz^k. TMAH (xb7^^/I^T>'^— '7Ay^-f 

^=¥-ff-< h') <nm2. Q^\.%mmmkm-^xw^ 

■fh. EI8 (b) t±>lcOJ; otLTffM^ilTtHlcOl^ 
[0082] CtOfi, j^-^tJS t^°X hx^n >y t°y^' 

Kmz^M^h^. mmts:\^^zm.'^'th'&miftih . 

'CX}l\±^ m^^t^%\<nV'JXV 1 1 SrfflV^^i:V*a;S 

i -1, 1^ Yn^~y(r>WM h mkXh h . 

[0083] mz. US ( b ) <r)^'^9-ymmk. us 

m<^-^\<zii'>xmm^h^'\t^-^^^^. m 1 <?) 
vi^'xM i^mmL^j:\>^m^\\,zmt-^^ixfzm2cr)Vi? 

XM 2 2rM^U•r•So 

[0 084] i^-Cffli.^l)m2c7)^i^'XM 2c7)#^i3 

fz)!bm^-th. 

[ 0 0 8 5 ] 5g201xi/x M 2 ^m^Lfzlk. <&^>,Z 
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[0086] <Xl^z^ Els ( d ) t^-f- J; d tc. ^mi^M 
m.3t:m^ (60 — 13 or) L, mi<DU=J:^hl 

X 11a iwmth i. d t,zmmRmi:m;i t 

[ 0 0 8 7 ] me ( f ) iz^.-tx o t:. a-r. m 

lc7)Pi>"Xh^t^'— >'l 1 a2r)tl?L^VvKi:7!qi'[±<7) 

2(7)u~jxhi2 ^mm-t^ . m:.(7)mmzx 0 . 4^- 

[0088] liLhcO J; o fc. Zcr>mmcomm2izi3l>f^ 

mi^i^i^xhi zcomicoi^i^xhi nsmz 

mi-^t^xdi,zmm^tixii^. mmmzx^^com^ 

i-^htiK iiic7)^>>"xM ii>zm-^^-^-^^tti^mT 

hh.t,£mzmM^fi^x^-^. 

[0 0 89] tfc. ^(^XoliZLX. %2(TyVVXV)^ 

1 2B.^^mn^mmM}i\izmm^. ^n^v 
[0090] mL<mm.3 . m9t,t. ^cowMcommco 

I) /iii6coTn-fex y ti—MTh^o M 1 af^'H 9 ^ M t 
[00 9 1 ] ^-r. 09 ( a ) tC^t-J; 3 (C, 

m.3iiz'mi(ov-jxv2i^mM-t^. micoui^xh 

2 1 U'<.— (70 — 10 0°CT- 1 ^SJS<7)|^^!L 

m) ^rnvfcm. mi<DU'jxh2icr)my6mMizj^]:. 
X. mm. Hg^yy°cr,smt.tii,±im^m^\ mi 
tmm^^^-^^-y^-irt^^x^^m^^x^mm-^ 
(ia9*T-t±ia^Sr#B&frv^^) , smizmtxPE 

B ( 1 0-1 3 or) T-MaL7:tM^>^"XhOMt 

«^l^±$-ti:;tf^, TMAH (r-h^^f-zt-TV^-^ 
H) c?)*t;2. 0wt%#«?*jgM^ 
MV^-CJUH-^^o 09 (b) ZdLxmm^titi. 

micr,VlyX.h^^9 — y2 1 a^^tTV^^. 
[0092] :icDm. &mz]x^\^X-^°X hxXn .y 



xtc J; I, V 'jx h^-^^-ycomf^yj&t mmxh^. 
[ 0 0 9 3 ] 09 ( b ) co^-^i^-ymmik. 09(c) 

m. mmmcr)^^i'tix-i,^^\ Mm^izi±. mtii. i& 

*^^X. Mt^Mlcr>ly-Jxh'>^:^—y2 1 aO^HiSfftC 
[0094] -ec7)f^. 09(e) I^Z^^X O^Z.miCO 

ui^xhJ-^^~y2 1 ao±tc. mco^lz^ Kimmt 

^mm^t-^^-^^. mico]^'yxh^^^^-y2 1 a 

^mmt^^^ysmi^zm'fi^^iifzm 2(7)1- zyx. h2 2^m 
m-th. zzxm^-^i>m2cr,u'yxh2 2cr>mm.. ijj; 

t>^^mzm^-^^fi^. m.m^:mifhfzib. -tcomm^^i^ 

mi:±^-M^-t -S » , m2cr)Uz^xh2 2 (/ymWi^. s 
Wl>zmt. m2(r)]y>^XV2 2ir^J^~^-th. ^(^ 

mm.^t. 'ik'n^^i^y'fwx>\iz^wthfz^. wm: 

\^mz%^'^-th . 

[009 5] mz. 09(f) t^^-r J; 0 iz. ^^mi¥M 

«3e9ftMJi (60-1 30r) LT. 

V\ ®l£0^>?X^^^•^->'2 1 a'fy-^i^comiOmWLX'm 

2cr)]y-yX-.h2 2C0micr)\yzyXhy-^1^~y2 1 atCO 

nmxmmKm^mz^^t^. ztuzx^. w>\<r>v\y 

XY)-^9~y2 1 a^Mat-|>j;d(C^ffiSJiE^JB^L 

fzmkm2Aifim2(nwxY2 2^\<zmwL^i^h. 
[00 96] mz. 09 (g) t^-Ti^t', ^-r, m 
1 o)vvxv^m'm\^ts:\^^hMM'<&oyMmmwk 

^#L. m^l.X\-^^j:\-^%2<r>V 

b 2 2 ^ MSi-r-S . li[±o5Jill(: J; 0 . 4^-;H^ 

[0097] j.:ji±o J; 3 1 . ^o^mmmm. 3 tcifi 

(f. UlcOl^i^'Xh.'N"^— ^2 1 a±.l,zm2cr,Ui^Xh 

h^cDx. mytmmiz^'r,. moi-i^'xhfcsgsr^ 

[0 0 98] tfz. Z<7)Xol>zLX. m2cr)Ui^Xh^^ 

-7x^tLx. ^^mm.±^zmm^^-^mx^-x$>^ 
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[00 99] 

><z-:>\^xmm^h. --^(Dmmw. --^i^i±.<nmm<r> 

t?BT. [MlSK^^iL>tf^. 8 5r/7 0#-C-r'J^-^ 

[ 0 1 0 0 ] mimm.t lx , i mmA-<imm,^ 

X^f^rfflC-^TmiOl^i^'Xh^S^Lf^, 120 
0#T-P E BjyiaSr^TV^ M>.^T . r;!^;^' U lift 
(mMJE-fbX^ttK. NMD 3) ^fflV^TJlft^^f 
l\ 111 0tc^-rJ;-5^ii-M-9-'fXSrto^i>';?.h^\°:5' 

[0101] mmm2. micr,\yi?xvhLx. /-^^y 
LX 2 -^r^ y ^^ffli.^;^cttS:^b^xiiaMto i ml- 

[0 1 0 2] t-r. ±iBL-yxh^. Si^x-v\±tc 
J; 0 t;)SM Lfc . . 8 5 'C/ 7 0 U ^- ^ 

[0103] I 2 O'C/l 0#T-P E Bm^ift 

v\ Tjvij^jmmm nmd 
3) ^fflv^T3S^ft^m\ HI H=^-ria=5r^«i-9--f 

[0104] ^5fi^j3 . m, 1 OL-yx h i; LT . mSCJ^J 

n9-y^m^Lfz. 

[0 1 0 5] i-f, XiBI^i^'XhSr, S i -^x-yNitc 

■iiiT. msm-m-h:LUzi.y)mm}0. sumt^h 

X o izmm Lfz. mz. 9 0 °C/' 9 0 U a:.- 

i-^ai/J^s^JS^M^ffl|. ^-c , mii,z^ tfz x a 

[oi0 6]}ji:t, 1 0 o°c/9 o#-c-PEB^?nasrtf 
v\ Mv^T. r^i-^yimM (ms:iE^t,4±M. nmd- 
w) ^m^^xmm^n^'^. 01 2tc^-rj;d^r^yxb 



[0107] ll#fiM4 . |g 1 OP- S/X h ^ . t - B 

o c-ft^y h vo^>^,7.-f-iyytm^m-fy^i^mm^ii 
^mm-itm±m(o^t^mmmu'yxh (meeker. 

J. Vac. Sci. Technol. , Bll (6) 
2773, 1 993) ^m^'K Ui^:Xh^-<9~y^mm 

Lfz. 

[0 108] t-f. ±iSPi>'XhSr, Si'>x-^^±(^ 
jTF, Illfe^^-g.;i:tj;i9llff*1j0. 52x(mi:5Sr 

tCfKli Lv^c , . 12 0 'C/ 18 0 fpT'^- 9 

>f^f-ESP-l 0 0^|lI«tfClHHgM^|jL;tf^. 8 

0 °c/ 12 0 #-r-<- ^ ^fi'o fz . 

[0 1 09] EBffia^M^fflV^T. 17. 4jU 

C/cm^T-JgHSTtf-sito mz^ 80°C/'120#T' 
PEB^^f'5;^^iO*>, *iM<^ffl».^-C=^«KFjhM^MlSi 
t . itV ^T, T M A H r)V:^ U ( m^JtE^tttS . 

NMD-W) Afflux P-yxbVN-^J'—ytOfjmSrtfo 
3to -5-0!^*. mi3^Z^-tXo-^^ ^0. 2umCr,E 

BUi^::^h^^9~y^nfz. 

[0110] mz, m2<7)ui^x }-iiimi>zm-t^mmm 
5-1 2^mm-r^. 

mmms. m2(7)Ui^xhmAtLx . il (y-yh 

-tr —^l^mmxh -!> X X P ■■/ K W 3 , is J; t^' K W 1 O 
2 0 w t 1 0 0 g (C|ibi<04 0 0 g 

Sax , mi^X 6 i^^Jtff M-^ t . *f U b'^/PT -fe ^ - 
^PtflWK W Bfeit/KWItfOSwt %7j<?^ Sr ^^1^ 

[0111] ^jfi^je. m2a)]y~jxhmmtLx. m 

-^#:(ARCO c h em i c a 1 tiiK. S MAI 0 0 

0. 144 0H) . iz^^i,]:j.m±^ mmm2tmm 

[0 1 12] mmm7 . m2cr>iyzyxhumtLx. i 

y (H#^f-^'-^s Hf-f^/i'3 7o) oi oog 

liE*^ 780g. iPAc7)40g s srSKr 6 mmw. 

[0 1 13] ^IfS^jS. ^2£?)i-'Xh«^i;tT. IL 

COyx^^Xa^rfflV^T. (N-y h^^-y^/L-) y h 
i-xf-lx>'g3R<7)l 0 0 g. ( N-y h^S/^^;l/) 
bKn^i-x^l/>-J^^(7)l 0 0 g. N-yh^v-;'^^ 
;k-S«cO 10 0 g^Jt-. ^ti^^il. f>57ic<7)8 6 0 g , I 

PACT) 4 0 s^m^izx emmmnu-^L. ^ti^ti. 
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[0 114] ^^J9. f^2cr>U-JXhm'[tLX . H 

W.M5X'%fc4-'V t~;l^r-fe ^—/W)KW37KMW.cr> 1 
6 0 g i; mtm 7 Tt#7t ^ b ^ -f n -;k;>< ^ 5 y 7ic 
2 0s, M*c^ 2 0 g SrS^a-C- 6 BtPHW^ig-^ 

[01 15] mmm i o . m2<7)h'=jx hmmt lx , 

1 6 0 s t^iifi^jST-ft^c ( N-;^ h^i^^^/U) ^ h 

)V) b ^■^=^^'a:f-^'yJS3l<7)2 0 g. N-;^h=5ri^^ 
^;txS«<7) 2 0 g eft:, ^tl^'ti. W\<.<^2 0 g $r^?a 
X- 6 B^P^il^M^ L , 3 «?107jQ§ffiSHi ^ 7j<?ttt^M 

[0 116] ^Jt^Jl 1 . m2<^)\yi?7.VMf-\h LT, 

mm\ 5 Tt#5t /-K u \z~)\^r'^ 9 —/uco k w 3 7k-i§M<7) 
1 6 0 g tmrnmsx-^^tz^ h^s^x^v-y^STK^ss 

01 Og, 2 0g. 30stmA<.cO2 0s^^il^iX'S: 

m.i&Tx-6mmm-^^Lfz. ^oits, .trye-zpr-fe^ 

^*OiiJg;&i, *f)l 1 wt%. 20wt%, 27wt% 

[01 17] mmm 1 2 . m2cr,u'jx h t ix , mm 
o 1 0 0 g t , mmm e x-nrzymw^mmmiT) a % . 

;K U f::i;l-r;l- —jummco 5 w t %7]ci§iS $r 0 g , 3 
5. 3g-, 7 2. 2g^^ft-^L, a?flT-C\ 6B#r9TO4^ 

M^Lx. y b'::i;t^r -t -/i-mm 1 4^ y b-ci;p r;i^ 

[0 1 18] J^tc. Mfflpyxh7N°^'-yffMtM-r 

^ , ^MM 1 3 - 2 2 (c-?!, ^-r imt^ o 

^Jfi^J 1 3 . ^5fe^J 1 T-^fcffi 1 cou'J:^ h^N°^-:/5&i 
J^flSc^tt^s i '^x-yNit, IIS6M1 2T#^m2co 

V-i^'xMtffSrJST, xb°yrj-bL7tfI. 8 5'C/7 
0#f ry^-^^tTV\ ||2c7)^£/x hJK^ffML 

[01 19] 1 2 O'C/9 Ofi^X'S.^i^yy^~ 

9 (MB) ^m^, SSlSRJSSriifiSitfc, #3? 
«Ji ^ . ^ V TO b7kT;PrJ -;P7j<?tlt-C- 1 0 tJ-falff ± 
i5t?f L , § ^t7KT-6 0#Ragtvf^^ i 1 J; 

[0 1 20] igv^T. 1 1 or-r-*.°xb^-i?&tT-5i 

[0 1 2 1 ] 01 4t*3V^T, *ry t"-/i^T-fe^'— ;kffif 
flit 4^° y b-::^;I^r7lx3-;t^iKflic7)M^*S:^^^T^*f S 
^?I^)SL. ^(ryV±<ry^^~)Vm:m^m^h1,X . TK^tt 

[0122] El 1 ^(Ti'r—^'MZ'^'t^ 0 



iiZ^ jjty f^;l'r-fer5'— 71-^31 ^: xKy b-ri^t-T/t-a— /P- 

filli^^I-^MSr^^i. ^; J; 0 . Ig 1 coi^ i^'x h±(c 

htt^ht^-ofz^ 

[0 123] mmmiA. mmm2X'%tzmi<n)yVx 

b ^ ^° ^ - y mm ^fitzsi^:L-j\±.^z. mmm 5 x- 
K w 3 <^mm7mm.^m2 <n v i^x vmfA tLxm 

T, X\^y^—hLfz'ik. S5°C/7 0#-C'7°y^-^' 

^^tv^, m2<Dvvxvm^m^Ltz. 

[0124] i^z. i ItST^^SSrfflV-^T. '^jx-^nJc 
:^l:IS3t^tT''/to Si^t:, 1 5 0°C,/9 0#T-5^i- 

(MB) ^mK)L^imrj^^tz. 
[0125] mz. i¥^m^A yyr3\^)VT)V^~)V 

ymmxi Qfmm±M»L. ^^^^zyyccbofmrnB 
-thztiziimmm^L. ^ hi^zx'^ymmi^fz. 

[0 1 26] M^'-^t, 1 1 0°CT'*^xh-^— ^'Jtroc: 

tfcio, f^i<^u~jxh^'^9-y±i>zm2cou>'xh 

mmm^wmt, mi ei^z^^xoiz. w>2a>vvxv 

7-^9~y^mf$iLfz. =5:*3. m^P. 0. 3 6jumcr,m 
[ 0 1 2 7 ] 01 6tcfcUT. ^fflS.7tSrtf 'JJtii'^ 

[ 0 1 2 8 ] 0 1 7 tc^-r i o \>z , ^wm^mm-hm 

co'm\o:>v-Jy.Y^s~}Vf^9~y'^A 0. 3 6//m 
^3^S:^Ti?^v^*^t;«, *1j0. 1 \p.mm'h\^tz. 

[0129] iCO*^-^, MB<-^tf(t^r^H®3^f^tf 3 
^ <!: J; "9 . ^Ti5^ri;U§-^t;K/^-r . S^fSKJtG^U Oil 

fi^t. %\<DWxvmm\>zmmmtim<m^%ixhz 

hifit>t}-^-yfz. 

[0130] m%m\ 1 5 . njt^j 2 \<^v -jx 

h^^9-ymm^fitzs i'>x-v^±^;, HffiJ^Jl 1 
TifJt^y b-;kT-b^-;Pfflfli^:x^kyS* ( 2 0 
wt%) <5D?M-^5^*|^2tf01^>''Xhi:LTfflV^7t, 
[0131] lg20^i>';^bW^4^?ST. x.\^yzi~Y 
Lfz'ik. 1 0 5°C/'6 0?iJ'\ 1 1 5°C/6 0#, 12 5 
'C/ 6 0 #C0 3 S»,tO^#T- 5 ^ y ^''^.^ ^ ( M B ) 

[0132] mz^ i^mmm^tA vyu\^)vrivzi~)v 
ymmx- 1 0 fmmst^^ l , § ^tk-c- 6 o m^^^ 
^h^h\<zii^mmm^L. ^ hi<zx\fy^mthtz. 

[0 1 33] MV'>-r, 1 1 0'C#f*fXh>^-:^'SrtTO 

z.hi,zk^ ^ HioixS/xbyN"^— y±.lclg2<7)^i/x 
hliS^SSrffMt, 01 Stc^-Tidtc, ||2c7)^i/x 

[0 134] 01 StCBV^T. MBvajg^^^xT. 

mmmm^i^'jx h^^9-y<^m^m^<^'^4 x^m 
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[ 0 1 3 5 ] HI 9c?)-r- yVW:.^t-J; d t:. ^J4<?iJ2 

hx^-xco^-^ X ( 0 . 4 0 Atm ) ^Mmmk 

[0136] iOcI MB(?)?ajSSlJfflI(Cj; 0 . ft 

[0137] Mfi^J 1 6 . ||M^l2-rt#7'^ll 1 ^01^ i^'X 

[0 138] m'2<7)Vi^:^vMfAimr . xeyn-h 

L/^H. 1 1 3''C/6 0^'X'i^l^y^^~^ (MB) 

[ 0 1 3 9 ] jj^tc. nmmm^A yrnbvkT;k3-;u- 
ThMT' 1 0 ^mmitdtw- L . $ ^> tcTKT' 6 0 m^m^ 

[0 14 0]g!UT, 1 1 0°CT-*^Xb'<-:?Sr^f a>I 

ttio. micou'yxh^'i^~y±i,zm2<7)\yi^xh 
^t^-y^m^Lfz. 

[ 0 1 4 1 ] 02 0 tcfcV^T. 7jQf '|4m^iJO?tSSrS: 

(4^-;ptf^'X) ^MStfCo 
[0142] ^c^em. 02 1 tOT^— 7';H:^-r J: o 
IIMM2T-?FMt?^c*^0. 3 6/^m■+)--<XV)4^-;^' 
7^°^->'C7)|^g^iffl/^S^^T^30. -tcomA^mi. 7m 

[ 0 1 4 3 ] itfOi t *^A>. 7i<?§tt1tSO?ft^it^lli|S 

[oi44]^^ji7. mmmsx-ntzmK^yy-Jx 

h^-^^-ymm^fifzs i ^x.-j\±.{z, mmms-z- 

^Ixy^*, N-^ hdfS/^^;|^S*c7)ig-^im^lg2 
Ol/i^-Xbi; tTfflV^fc, ^2c7)Pi;xhWt4^jBT. 
XK^n— b tfcf*. 1 0 5°C/6 O^T-S^v-i^;?^^ 

(MB) 2r^fV\ IgfgK^BSr^T-^Tt. 
[ 0 1 4 5 ] JXt, i'mmm^A VTabVl/T/t-u-;!^ 

7j<js?«-c' 1 0 #f^ff ih^jf L . $ octk-C' 6 0 mmiw 
-th^h^zi.yymmw^y^. sfet^xey^g^L/to 

[ 0 1 4 6 ] SgV^T , 11 O'CTM^X h^-i? ^fi d ^ 
iltCctD, mi<Dly-JXh^^:? — y±l,zm2C0]yi^Xh 



m^mtrm&L. m2 oi,z^Lfzi:,cr,tmmi,z. m2cr> 

ui^xh-'^^—y^Bf&Lfz, 

[ 0 1 4 7 ] 02 otcfcuT. yam'&mmmcoM^^ 

tx. ^mmmf&^&coui^xh^'^^-y^A X (;^-;p 

[0148] ^CDIS*, 02 2c?)-r- yVHC^-f-J; d 

t , mmm 3 -c-ffM l ytit? 0 . 2 4 m-»f-^ xc^yjix-^u 

[0 149] zc7)-tt-^. M-'^-r^ymvtmmco^, 

[0150] mmmi s. mm3'mtz%\(^vvx 
r -fe ^ -;HSfli*^^s h 7j<?§tta§i«siJ-c-fc s N - ^ h =jf 
^'m2(nvvxvh\.xm\-^fz. 

[0151] %2<r)W7.VMfA^'^ . xbyn— h 
L/::f*, i5fSO?a^tT6 0#«OS^=^>':;''^-i? (M 
B) ^^fv\ ^ffSJE^tr-^f^, 

[0152] mz^ i'^mmm^-i vyu\d)vrjvzi~)v 
y^mmx 1 0 mmfitm^ t/ic-c- e 0 g.f^ijt# 

[0 153]MV'>T, 1 1 0'CT'*?Xh^-^'^tTai 

ti^i ^l<7)^yXhyN°^' — >'±{Cj|20^>>'Xh 

?i?isJi^ffML, m2Qi,zi^L-tzh(D}imm>>z^ m2co 

V-JxhJ-^^-y^m^Lfz. 
[0 1 54] 02Ot:i3V^T, ymmm^l^hi^l^ 

■Ui^Xh^^^-y^-^ X ( 4^-/1^-1^-^ X) SrilJSLT^c, 
[0155] -ec^S^. 02 3C0^~yMZ^'tX o 
iz^ mmmSX'fmLtimO . 2 4jJ.Tncr,]yi^Xh^-^^ 

[0156] zc^)ztt-^. ^is^Bjti. yemmiz^ y^ 
^m^-tt^t^mmmui^xhim^-^fzm^i,zh. ^ 
Kl£4zX^ Wx xmmtMmx:hh^ 

[0157] mmn 1 9 . mmn 3 -c-tfT'cig \<dv=jx 
Yn9-yifimw.^i\.fzs s.^ :s.~)\}l\,z. mmm^x 
%fzif^^)'d:=~ivriv^~iviimm.. m.^. iiirfe^j8f 

%fz (N-X h^^^;<^;P) yx h^i^x^i^ySSi: 

4^ u yd:^}vr)V^~}Vkmm<rM-^m.ifi 1 0 w t 

[0 1 58] 5g2<7)^5/Xh*?^St^?iST, XbyiJ— h 
t?tf^. 9 5. 1 0 5. 1 1 5°CX6 O^OS^i^y^/ 
K-i? (MB) ^^fv\ H^ffiSJESTtf-sT^r^ 

[0159] mz. i\mmm^-i vTobvi^r/L-n-;]^ 
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[ 0 1 6 0 ] Mv^t , 11 O'CTt'X h^— Irfi d ^ 
iitcj;^. mi0^i/;^byN°^'->'_ht'm2<?)lxyxf 

[0161] 1112 ot:i3v^i: . mmmi:mmLrzi§-^ 

X (4^-;t'-9--fX) ^}fflSL?t„ 
[0162] ^OlSm. 1112 4C07^-yA-t:S-r J; d 
USSMST-ffMLT-cJ^jO. 2 4x<m£7)L-yxb;l^- 

[0163] mmm2 o . mmms'cnfzmico]^-^^ 

X'%fzTii^)\^—)VT)V:n~)Vh:s:.^Vymm ( 1 Owt 

[0 164] SS2c?)^>''XhMt4$r?ifT. J^U^-n-b 
Ltzm. 1 1 5°C/'6 0#O5^>-y^''<.— ^ (MB) 

[ 0 1 6 5 ] ^^1tScO?f|ff|^**/^tt-C6 

0 . 1 8 0. 30 Of^mmB. BX^. A VV°'a\:^)Vr 

)v a -jwHrnrnx 1 0 fprm±m^ l , § a> t /kt- s o 
fmmi^-t^ ztizxKimmL. m^^x. 1 1 o °cx-*.° 

[0 16 6] f#^5fL;t^N°^'— ytoV^T. KL 

Axmmm^m^'^x . xm, m'^m^^'^i-^fz^M:. m 

2 5 (TyT—yMz^-tX o \,z . Tkfctt Lfz 
-/L-zKlg^S-C-Wt. ^ (:,l,Z7\<.X-dmLtzm-i!^z^t. ^ 

'mmm^m,-^ l fzm^t,zt,t . ^mm^^cT^mm^ t i*i 

^-r-i. 2mm(^mi¥ifm^mmm&<DmM^^j:^mx- 

[0168] mm\ 2 1 . mmmAx-^mzm icn)y-jx 
hJ-^^-yij^m^^tvtzs i ^3,~j\±.\>z. mmmsx' 
nfz^^)\L-}vr^i^~!VK.w3:^mm.. mmm\ ox- 

%fzTt^'}>z-)VT^9-)vmm¥.^37mmh?mm^ 
mmxh h^h^ i^:!^i-vyumm-^7mm. mmm i 

mm ( 1 0wt%) c7)ig-^}§}^^||2C0^i^'Xhi: LT 

^\^fz. 

[0169] m2<7)^i^'XhWW^?iT. Xtvn— b 



[0 170]iJ:t, 10 5, 1 1 5°C/6 O^T'S^i^ 
(MB) &^fV\ a^lgMJE^^f-^Jt, 

[0171] mz. i^^mt:A vyu\^)vr}vzi~)v 

ymmx i Qfmm±w^L. ^ ^AZ7\a:6 om^rn^ 

-rs^iitcj; i9?§MI^35L, ^t^{zx\^ymmLfz. 

[0 172]Mv^t, 1 1 O-'CT'^fXh^-^^Srff d<r 
tt^iO, Sl(7)i^i^'xbvt^'-:x±tSS2<;oi^>''xh 
?l?1SJl^ffML, 02 Ot5KL/^4>(7)h|BI«tc, m2<D 
v-Jxh^ ^^—y^wm Lfz . 

[ 0 1 7 3 ] 02 0 tciJt^-C , a§1SMSr^^;it , ^mm 

^Ltz. 

[0174] ^(D'M^ in 2 6<D^~y')V{Z^'tX o 

i<z^ mmmAx-m^h-tzmo . 2Mm^A xcoui^xv 

[0 1 7 5 ] *^HJti^ t-Boc^b^" 

ifSMc^ E B b sr ffl V ^fc**-^ t , mm^miz X h 

[0176] mmm2 2 . mmm2x-ntzm 1 <DUi^x 

h^^9-y±i,z, mmmzmT^^^miLfz, 
mmm± , 5 0 c / c m 2 sr E^it l , 
[ 0 1 7 7 ] ^sfi^j 1 1 xntzTt^u iL~/ur^^ 
~)mm*.mmb7mm^mmxhhj< h^>':i^^]^y 

( 1 0 w t % ) ?ff^7K?t?t^ll2 OP y X b h LT 
«^^^BBWt^cPi^'X b^^°^'->'±^^M^^L^c. ^ 
m2 0P>^Xb«^4^?iT. XUy^-b-r^^t 
lei O^T^'-^s §^>t, 1 1 0''C/6 O^T-S^^r^-V-^X 
-i? (MB) ^^fV\ S?tSRjE^^f-5^^« 

[0178] OKiz, immm^A vyu\^)vr>vzi—)v 
ymmx 1 0 fmm±m^ l , s ^> t^Kx- 6 0 #^3^?^ 

[0 179]MV^-r. 1 1 Or-f'-KXb^-^'&ftd^ 
fcti "9. mic0Pi^'XbvN°^->'±tjg*RWtcm2O 

b'>>';^bii§ffiM*?gj?!cL, m2o t,zif<Ltzh<Dtmm. 

m2<7)Ui^xh^-^i^~yt:mmLfz, 
[ 0 1 8 0 ] 1112 0 tcBv^T , m^mmMM^t . «-? 

y^AX (4^-;^^f-^X) ^iOSL/t, 

[0181] -ecoMS, H2 7C0T— y/Hc^-f-i a 

tc. mwM2x-m^Lfzmo . 3 6/im<7)pyxb>N°^' 

[0 182] :i(n;itt>^. ^mm. \yl^XhJ^^- 
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[0 183] 

\>zfkx . m-mm^mthJ^^-ym^i^mb-thu. 
m-^mi^vx v^-^^-ym^mmAh ^ti^m\^^tzmm 

^^^-ymmimtrntyfLh tti^iz. '^^-^^coxmh 

hfih, ztazxn. i^-—>viki^vxhr^9—y<7:i-^-~ 

i^xh^-^^^-ycT^^mm^^^j: KimA^-th >i t 

[0 184] ^fz. zcr,j:dizLxmmLt:m.m»mu 
i^xh^^:S'-y^^x^bLxm\'-^x. ^mi^mt±iz 
mm-^m^fifzx^-xhh^^t^^-fv-mm-h ^ tt^ 

10 1 85] ^fz. zcoj: 0 ^mmyrmizj: K) . mm^ 
m^tifzx^~xhi>\>M^^-/i'^m~t^¥^tmmt: 

[01] :icr)mn(ommmmi<:r)U'jxh^-<^—y 

mfS,ijm Sr mm-t hTzi^cri-^x^^^^-ycnimx-hh. 

[112 ] ^cr)%B^cr>m^comM l^Vi^X V^^-^—y 

[03] ^(r>m^<r>m:mr)^M.\(r>WxYn^—y 

mm^mmwM-htzsbo^^n^^'-mx-tih. 
[04] ^<nmmmmmm.\,zm\^hfLh:m'&m 

lt^mh(n^W.mx:hh . 

[05] ^(nm^<r>mm^mw<zm'-^i^tLhim'&m. 

mmmmm^mnx'h h . 
[06] ; cn^m^WkoymM. \o:>WxYr^^—y 

mmsm^wmt h tz^<njLm7 ^-mx-h h . 
[07] ^cr)mmcommcommicr)]y-yxhy^^~y 

[08] ; c^Mmc^Mt^comM 2<7:>W7.V>^9~y 

[09] ;i(^mRiommcomm3<ou'jxh^^^—y 
m^-jjm^mm-t^fz^<nj:myx^-mx'h^. 



[010] ^cowM<^mmm i ttstt^s^ i co]y-yx 

b ^ ^° ^ - y ^-tw-mmx'h s o 

[011] i cowMcommm 2 tfett^sn icou-yx 

b y ^ ^ - y ^;^-r¥ffi0T-* I. . 

[012] ^(7)mM<7)mmm3i<z}5ifhm 1 c7)i/i;x 

b ^ N° ^ - y ^^-tw-mmx-h s o 

[013] i<:0^BJ<7)|||ifiPJ4 tfcttSU 1 iOP-v^";^ 
h ^ ^° ^ - y 2: ^-rTH0t- -^5 1. . 

[014] ^<r>mM<r>mmmi 3izi3t,fhm2cr>]y'j 

xh^^^—yi ^-t^mmx-h h , 
[015] i cnm^c^mmi 1 3 tci^tt-i. 'Jx h^N° 

[016] ^c^%m<^mim\i 4izmf^m2coi--j 

X h^^^—y&^-t^mmx-h^ . 
[017] :i(Dmi(Dmmm 1 4 iznnr:^ wx 

[018] cI(7)^0Hc7)||}ft^Ji 3\,zii\i^h%2(7yVV- 

7.Y)^9-y^ ^-t^mmx'h h . 
[019] i <^m^<^mtm\ 1 5 tt s ^ ~jx v f ^° 

[02 0 ] ^(nmmmmmi 6i,zmiri>m2cr,U'j 

xh^^9~yi ^j^-r ¥ffl0T-J5 ■?> , 

[02 1] ^CO^BJtOHIifi^J 1 6 fcfctt?. I^>^"X 
[02 2] ^icnmncrimMmi 7i,ziit:f:^m2cov->' 

[02 3 ] ^<Dmi<7)mmmi 8tct3tti.ii2 0L->' 

[024] zcommcommmi 9t,z}iii-:^m2cr)U-y 
X h^'<^-y^^ xmM^^^^-tr—yfVX-h^. 

[02 5 ] .rc7)l|Bflc7)lllffi^J2 OtCt3ttl.|g2c7)lx>? 
X h^-^^-y^^ XcomM^Mi^-fr—y^PTii^. 
[02 6 ] Zcr)?i.mcommm2 1 t*3tt-g.m2 0L-i-' 

[027] C O^BJto^Jtl^lJ 22l,Zi3l>fhm2cr)U -JX 

[«=-^oi^BH] 

1, llfcj;t;^"2 1 mitOU-i^'Xb, la, 1 1 aio 

j;y;'2 1 a mi(OV''Jxh^'^^~y^ 2, l2i3j;V 

2 2 m2(nvi^xv.3 ^Mwm.(^mw.m 
w) . 4. 1 4tixr/24 mmm 



[01 6] 



[017] 



[019] 










0,36 




0,25 




0.22 

















0. 3G 


0. 40 


0.40 


1 05 




0. 26 


0, 329 


0. 325 


1 15 




0. 24 


0. 321 


0. 31 9 


1 2b 




0,22 


0.31 ? 


0. 308 
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[iai] [132] [H7] 




[012] 



[01 3] 




(a) ( b) 



III 

ill 



( c) 



(a) ( b) 




1 I 



1 



D.2;u m 



( c) 
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[IM6] 



<b) 



C f ) 




1 * * 






2e 



Cb) 



<d) 



< f ) 








[IM14] 



(a) < b) 



I iji 



( a) 



[HIS] 
( b) 



( c) 



(c) 



[mi 5] 



wt ) 








0 


0 


0,38 


0 


1 


0. 37 


5 


1.V6 


0.36 


5 


3,68 


0.34 


5 


0 


0.28 



[112 0] 




(17) 



#11^ 1 1-204399 



[H4] 

0,^0 O OH COOH /^N^O 

T COCH3 V_7 

R=IiCH3 

i~CH2-CH i- 

OH NH-> I 

^ NH2 



/ 

-(-CH2-CH-)- HO-eCH2-CH2-O^^H 



-(- CH2- CH^(j:H— (j:H 
(j:o (j:o 



OH OCH3 



1 n 
NHCHO 



H2N-(CH2-CH2-l^)(CH2-CH2-NH^ -^r^ 
<j:H2 
(pH2 

— N — 



mi 1 ] 



[022] 



;(h=^5'J<?UVg3|(DSS( wt%) 


MBSg( t ) 


1 00 


1 1 0 




0. 36 


0.36 


0 


0.36 


0.35 


1 1 


0. 34 


0. 3 


20 


0,30 


0.? 


27 


0,2 


0,23 









0. 24 




0.2:? 




0.1 2 




0.13 




0, 1 8 
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[05] 



R=H,CH3,CH20Me,CH20Et 

R1-H,CH3 ,CH20Me,CmOEt 
R2='H,CH3,Et 



KO'^ OK 



XI 

RN N NR 



H 



UN' 



H 



R-H,CH3,CH20Me,CH20El 




N N N 
RjOHzC' 'V' '"CH2OR2 



11 



N^N 

Ri-^ CH2OR 

Rl=H.CH3.CH20Me.CHOEt 
R2=H,CH3 

O 0 



R=H,CH3;Bt 



COOH 



[023] 



[H24] 



±19J 






1 05t 






0.24 


0.20 


0. 16 


(10wt%| 


0. 24 


0. 1 6 


0, 13 











(iia«33 ) 


0.24 


. 0,24 


9b 


0. 24 


0. 1 a 


1 05 
(i2] ) 


0.24 


0. 1 4 


1 1 5 


0.2/1 


0. 1 2 



[11127] 











0,36 








0.36 




0.2 4 
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[H8] 



[H9] 



(c) 




K ^ \ S 





(c) 



^3 



(f ) 




1?a 



[IM2 5] 











mm 






400 


300 


m/\mm 


220 


1 ] 0 




200 


1 1 0 




0 


0 






5 


1 




0 


0 



K \ \ \ Xt - 





,22 
-?1a 



,Z2 
.24 
.2U 



^3 



[02 6 ] 



til 








1 1 bt 


[tOwt%l 


0,2 0 


0 J a 


0. 1 4 


(20wt%l 


0.20 


0. 1 4 


G, 1 1 


(10wt%) 


0.20 


0. 1 8 


0. 1G 



